Molecular cloning of a cDNA for human pyruvate carboxylase. Structural relationship to other biotin-containing carboxylases and regulation of mRNA content in differentiating preadipocytes.
An oligonucleotide probe specific for the amino acid sequence at the biotin site in pyruvate carboxylase was used to screen a human liver cDNA library. Nine cDNA clones were isolated and three proved to be pyruvate carboxylase clones based on nucleotide sequencing and Northern blotting. The biotin site amino acid sequence of human pyruvate carboxylase agreed perfectly with that of the sheep enzyme in 14 consecutive positions. The highly conserved amino acid sequence, Ala-Met-Lys-Met, found at the biotin site in most biotin-containing carboxylases was also present in human pyruvate carboxylase. The termination codon was located 35 residues 3' to the lysine residue at which the biotin is attached. Therefore, the biotin cofactor is covalently linked near the carboxyl-terminal end of the carboxylase protein. These data are consistent with that observed for other biotin-containing carboxylases and strongly suggests that the genes encoding the biotin-containing carboxylases may have evolved from a common ancestral gene. Northern blotting of mRNA isolated from human, baboon, and rat liver demonstrated that the pyruvate carboxylase mRNA was 4.2 kilobase pairs in length in all species examined. Southern blot analysis of genomic DNA isolated from human-Chinese hamster somatic cell hybrids localized the pyruvate carboxylase gene on the long arm of human chromosome 11. The human cDNA was also used to quantitate pyruvate carboxylase mRNA levels in a differentiating mouse preadipocyte cell line. These data demonstrated that pyruvate carboxylase mRNA content increased 23-fold in 7 days after the onset of differentiation.